Estrogen receptor expression activates the transcriptional and growth-inhibitory response to retinoids without enhanced retinoic acid receptor alpha expression.
Estrogen receptor (ER)-positive human breast cancer cells are hormonally regulated and are inhibited by retinoids, whereas most ER-negative breast cancer cells are not. Here, we compared retinoid-induced transcriptional activation and growth inhibition in the ER-negative breast cancer cell line MDA-MB-231, stably transfected to express wild-type ER (S30), with that of the ER-positive MCF-7 line and the ER-negative parental line. Retinoids inhibited growth of the ER-expressing S30 clone but not of the parental MDA-MB-231 cells. Unlike a previously reported MDA-MD-231 subclone that was transfected to express a mutated ER (G400V), S30 did not express increased levels of retinoid receptor RNA or protein, nor was there increased binding activity to retinoid-responsive DNA elements. However, stable expression of ER increased retinoid activation of transcription of a retinoic acid (RA) response elements from the low level in MDA-MB-231 to approach the level of MCF-7. The restored growth inhibition and transcriptional regulation by RA were unaffected by treatment with ER agonists or antagonists. Transient expression of ER but not of other nuclear receptors in MDA-MB-231 cells also activated retinoid-induced transcription, showing that this response is specific to ER. Furthermore, the effect of exogenously expressed ER on retinoid response was much greater than that obtained by overexpression of RA receptor alpha and/or retinoid X receptor alpha. Finally, a panel of ER mutants showed that enhancement of retinoid-induced transcriptional activity was dependent on the integrity of the DNA binding domain.